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" SUMMARY

The purpose of this report is to aocument the technique developed
by the Photo Science Office for obtaining tone separations from

black-and-white photographic materials.,

For informational purposes it is desirable to be able to separate

from a photograph, certain areéas which have densities within a narrow
range. The technique employed utilizes Agfacontour film and photo-
graphic derivatives to improve the density discrimination and decrease
the density range from 0.45 to 0,08 units. This increase in capa-
bility extends the usefulness of tone'separations to a wider range of

subject matter and problem areas.



©INTRODUCTION

Rgfacontour Professional Sheet Film produced by Agfa-Gaevert can

isolate all the areas of a black-and-white photograph having essentially

equal densitiés. A Technical Note prepared under Task Order HT~42

documents some of the work previously aCCOmplished with this material.

This report documents the work of the Photo Science Office in improving

"~ the capabilitieé of this material. These improvements extend the

usefulness of Agfacontour £ilm in the analysis of multiband photography.



- “PROCEDURES

In order to satisfy the requirements of one of the Earth Resources
Alrcraft Program Principal Investigators, there'was a'need for an
analytical method of fine density discrimination. Previous density
discrimination obtained.with Agfacontour film had been approximately
0.4 to 0.5 density units; the discrimination needed for these require-—

‘ments was about 0.05 to 0.10.

Several methods were investigatea for improving the density discrimin-
ation. One method involved using a continuous wedge, rather.thaﬁ a
step tablet, for the test exposures on the Agfacontour film. The-
continuous wedge allowed a better study of the discriminatory
properties of the Agfacontour because there were no Ffinite steps to -

limit the measurément precision.

. Another technique involved using the I-B sensitometer to give more
reproducible exposures. -Also, it was desirable to use the I-B
sensitometer because the equipment for this instrument included a

precise contifuous wedge,

Agfacontour.exposures were made on the I-B sensitometer with 2650°K
illuﬁination and processed. The results proved to be less discrimin-
atory than the previous test that had been made, ‘Also noted was a
U~shaped contour rather than a V-shaped contour.. When duplicated
under the high;gontfast gonditions{-the sides of the "U" steepened, .
-but did not narrow appreciably., In order to:detérmine the effects

of the‘illumination conditions in the sensitometer on the results
.of'the tests, the continuous wedge was transferred to the enlarger
that had been used for prévious tests. Exposures were made on the

enlarger using the continucus wedgé.t@égﬁfiesﬁitEWﬁthr"these

conditions produced contours that were similar to those previously

obtained.



Normal usage of agfacontour film requires a mild yellow color
corfecting (cC) filter. One step of these tests was to investigate
the effect of increasing the strength of the yellow filter, which
narrowed the density slice andiincreased discrimihation. Yellow
filters were tried over the filtration range 60YCC to 150YCC. With
150Y filtration, density slices 0.3 density-units,wide were obtained
compared with 0,45 to 0,50 density-uﬁits obtained with 50Y filtration

on the enlarger or 0.60 density uhits wide on the I-B sensitometer.

The effects of increased development time were investigated. It
was thought:££;§;£ﬁi%;§§§i§;}®prove~the slice by steepéning the
contrast of the two sides of the slice. However, the results merely

increased minimum density.

After the narrowest possible slice was obtained, further discrimina-

tiori was found to be possible by duplicating with a contrasty material.

Several materials were tried, and an experimental microfilm, type

50-291, was chosen., 1In D-19 developer, this duplicating material
prodﬁced gammas from 3.0 to 4.8, It was concluded that if this material
was used for both stages'of the duplication, the.overall gamma would

be in excess of 22.0. Care must be taken to select the proper
film/developer-combination for.maximum gamma. This same film,

processed in D-76, gave a‘maximum gamma of 2,0,

When the Agfacontour fiiﬁ, exposéd with a 150Y filter which prodﬁced'
a slice width of 0,3 density units, was duplicated with two stages of
the S50-291 material developed in D-19 devéldper, the résﬁltant sliée
width measured (at a density of 1.0 above minimum density) was 0.08.
This procedure, exposure’ through the 1507 filter on the Agfacontour
film and dupllcatlon with a hlgh—contrast materlal was then performed

on aerial photographlc material.



To measure the shape and width of the Agfacontour slices, or the dupes
of the Agfacontour slices, a'miérbdensitometer was used to trace the

image of the continuous wedge.



" 'RESULTS

Using the following series of figures, the increased clarity of

discrimination of small density differences of the original is

illustrated,

Figure 1

'Figure 2

Figure 3
Figure 4

Figure 5

Figure 6

Figure 7 -

Figure 8

Figure 9

A microdensitométér trace of the 50Y exposure on the I-B
sensitometer.

A trace of the two-stage high-contrast dupe from Figuie

1. MNote the somewhat flat-bottomed shape of the trace

of Figure 1, and thexfact that duplicating does not narroﬁ
that portion of the trace. )

The results using no yelloﬁ filter,

The fesults under the enlarger using a 50Y filter.

The results under the enlarger using a 150Y filter.

Note the progressive narrowing of the 8lice with increased
yellow filtration. |

Figures 3, 4, and 5 show an increased sharpening of the
profile of the slice fto a szhapef |

A comparison of Figures liand 4 will show the effect of
the chan@e in the illumination from the I-B sensitometer
to the enlarger. |

A plot of the width bf-the slice (as measured at 1.0
above minimum density) against the color and intensity of
the filter used during exposure;l

A trace showing the results of the 150Y exposure, duplicated

by the two-stage high-contrast method.

A print made from the four pieces of film used for the
ﬁraces in Figures 3, 4, 5, and 7, showing the visual
appearance of these film pieces and the harrpwing of the
slice, ] |

A print of the aerial photograph from which separations

were made.



Figure 10 - A print produced by making four slices from the previous
aerial photograph at dlfferent density levels, and reprodu—
c¢ing each one in a dlfferent color.:

Slices were 0.3 density units wide and separated 0.3
density units apart.

Figure 1l - A composite sifmilar to Figgre 10, made with the slices
0.3 denéity units wide, but separated 0.08 aensity‘units
apart, ' .

Figure 12 - A similar composite made with the slices 0.08 density

units wide, and 0.08 density units apart.

Through this series of figures, the increased clarity of discrimin-
ation of sméll density differences ofithe original is evident. This
procedure showsrgreat'promise. Care must be taken to make the exXpo-
sures pre01se, S0 that the slice occurs rellably at the de51red
.‘den51ty. Special care must be taken with the pr066551ng used for

‘the high-contrast dupllcatlng. Large variations gan be introduced by

uneven processing,
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